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Abstract of JP2000302477 

PROBLEM TO BE SOLVED: To obtain a glass 
composition having exhibiting laser-oscillation 
or optical amplification activities in an 
extremely wide wave length range, and having 
wide luminous characteristics having the 
center water length in 1 .2-1 .6 &mu m zone 
important for an optical communication wave 
length range and usable for a laser or optical 
amplification, and ferromagnetic 
characteristics capable of being applied to a 
powder permanent magnet, and further to 
provide a method for producing the glass 
composition. SOLUTION: A fine crystal 
containing luminous species N2+ ion and a 
fine particle of ferromagnetic metal Ni in a 
glass is formed by using a glass composition 
consisting essentially of at least one kind of 
Si02 or Ge02, at least one kind selected from 
AI203 and Ga203, at least one kind selected 
from ZnO, Ti02 and Nb205, an alkali metal 
oxide and an alkaline earth metal oxide, and 
controlling the conditions for glass synthesis 
and reheating treatment. 
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[0 05 0] ( FwOFfl) *l*iJ:C>**3~4<D^ 
^ttfiSWc^TSftSN i F-^>Ht iiN i *s 
MNiUti (NiO). N iSftfb®! (N i SO, • 
nH.O) , N im\M (NiCl„ NiCI,-6H, 

o) . mmn i <n i (no,) , • 9H,o) . mmn 

i (N i C0 3 ) fccfctf*®{bN i (Ni (OH) 

[0 05 1 ] K-yUcNi-f*>li, tf^**©^ 

XCfcSl. 2~1. 6tfm©fBHCcfcfcSl£(r>ttfi9 
6*l£C££«gi2Ufc:. BHfcfc* K->*> Hcffi 

[0 05 2] f&ie#^Xif>©K-^> h^*>©MfrK 

N i -C^XDlS^^^-XDAgiJ^N i 
U -aw*N i \ N i '*9<i!>ttfirc#&0?l>&. 

[005 3] N i <D F-7'a». llifr 1 0 p p m 
— 7wt%, fijg^tt!M®H»5 00~1000ppm 

[0054] £LL K9ilyfc#5;*»3Ett£_hlB K— »* 



C6) iftgfl 2000-302477 

10 

*c v-vmifi i o p P mt(±t?*nii a>-rn&0 1 1 

mmtt&ftZ^? hJlrttitU YAGU— !fEb£a 
tC<fcO. 1. 2—1. 7 Mm©ffiB<E>?&ftJ$K:*$<,:>T b 
— fJUbPaBSti. N iOF-'O hifiKrt* 1 

0 0 0 p pmW±©^^^-C{*^^^SS5«:afflBl#fe 

[0 05 5] (#9*£|£#H«) *J6H^5^ifflHBB 

10 B^Xf©iffcttfi^^ffil^ t 

[0 05 6] N i K-^#^XtC^W3n£3S*fi©6 

6IE&N i "J*l/<D£Mmzft£ l o o%mmic 

m>5m*m&tm2tiz>. hps, 
[0057] (sfln&&a#BS0 nmmfsm&t 

XT, £<DM£i*iX-C& 51-100 %Sf*Xfig*5 

[0058] c<Dnm®Mm^izm.mM#xfr?>xvx 

[ 0 0 5 9 ] £B£§-?t2. 4E&N i "<fc«3 6E&N i 
'**Mb^lfl33£ £&£/<:«>. ttttttAftON i l *ttE{4 
30 ^4^6 6(C^{b-rSc C©^*fflteSti. 5 0 0'Cft 
ifi*» 6«f W Ute*. MtmU&& 5 5 0 'C~ 7 0 0 °C©S 

[0060] numn&mum i 750 xBLtcttifcair 
[0061] vtctfi^x. rnmymzs 5 o-c~7 0 

0*C©|SB«:*jc>-CJS-rc<t{Cct9. /7^x4 3 ©6E{4 

5. toaa^c©©BJ^?t--cwi^s^sio*^b 

b> 41B[aN i "*>6 6ISfi[N i 1 "N©lBfi[^'fb«A 

40 

[006 2] fefc. S btO,<Dmm?zm*:ti : ?XW8.lC 

^6iefiN i'w^^flEaflwnr*. Ni 

SiHajio/ci^JS^biSSBm^oSflaifcj;^. if 
^^^{C^SL/T^-SN i , *©IB{4^^4 3^6 6{c$fl© 
^SC£*5T#5 0 COgSiLT, WSD^a^rSST 
50 CitCtO 6S(4N i , -©^^->SS*iit»D-r-5C££ 



u 

coo64] ( n i k - ■ya^T.am^m *mi<D 

•5. 

1. S i 0 1 X»GeO,0^< it li^iSS^i L/ 
X 

2. A 1 , OjXWG a , Oj^^jSiR^tl-S 1 ft©3 btfc 

3. ZnO££*>-ttfc^it#5 0~8 0^%MI, 

4. T i 0,fcJ:t>*N b,0,©l ftXti2S?r 1 ~ 1 5 

5. T^*y*jwK<fc«iXttT^#y±«*jiWYb8i© 

6. #7X{b^7C*£LTPbO. As.O 
BJff^WIiSlTaRiY.O,. La.O.fMl. 

7. Cfifc F-a»> HW£ LT. ^INi, N i Hffc 
tt. N i SSib^. N i ttfbtt. i . *StftN i fc 
<fctfN i WMM»6aati« 1 ft Xt*2 »K_bfc 1 

o p p m~ 7 w t %mmmmcmML. ^a-jcs^r 
s. 

[0 06 5] ^^^^fiSSfif* 1 4 5 0 — 1 6 

iHe, Ne, Ar, Kr, X e ^©^RStttf*©!*^ 

[0 0 6 6] C©#7*^{CflH>fc#B*#X«, «fT 
tabic. *m.&J:z?fflnttffi}iifX'p< l c8imm#x*{* 

m%v i ~ i o o%©ffiH-cs$r.s„ 

[0 0 6 7 ] COtfvX&ffijtmX'. #H«,#*©jS£- 

Ni*\ Ni\ N i 3 '^©N i ^*>££ilN i 

[006 8] afaVtctf'j XMWUttmtp . KJfitf* 
X«K^^i^r§tt^i©?l^X*t?2'C~ 

5 -c^piig-c^a £ -c^sp-r £ . c ©#£P#9iji*i 

[006 9] 'AtC^jEOfctf^t*. ^X^?aS« 
±. teUfbSgfeTF© 5 0 0-7 00 °C©Sg©Hr 1 

B$ra tLh©iMns»Aaa3Wf *>*a s . c ©s mmmvn 

e, Ar. Kr, X e^©^rStt^©F«3^6Stf4T-5 

^5S«:J:0**7^rtK:6ie{4N i '*£^r-f -SS&lfflaS 

[007 0] C©tlS*'Xi LTAmSfc«^*sJ: 
CFKSiHe. Ne. Ar. Kr. XeiO^ffitt*'^ 
©rt^6il«tl^ii>^ < £ & l gCD:tfX,»;©iS^2/;*# 



(7) #g{J2 0 0 0-3 02 4 7 7 

12 

H«TT 0 . 5-2'C/min ©tf&PilKrgia $ r & 

[0 07 1 ]B3». *^©6I2{4©N i '***JW 
*Sfc*S.l©j§M«^S^iH«©gSS0r * S. 0 3 tc 

[0 072]I^t4J:^K:, Ni K-7*#-7X#{C 
*3ift2 0— 40nm, fllift 1 0-3 0 nm©1r-r 

x*» e> & £«Rt£©i}&mz ;w ^ > # a ftttftcaur-*' 

10 01©«7lc#14«. C©-feJUiC$Sti-5 6ie(4©N 

1 2 *©^^c|aH-rs. S/c. c©^f^^c|i(ctt, 

[0 07 3] C©«fc5«CL^ tfzrXtMc&j/mttjiZ 
N i J *<b^®14^j»©#SN i V- 

[0 0 7 4] C©*SS. ^tf^fflJ&BjrW:. 01fC^ 
TJ:5ttl. 2Mm~l. 6 Mm©ffiH©jAt,^fi^^ 

Ctiit , K:^<tfiH®«ffiH©)At^iiilg©Slr 
[007 5] ^fWife) 7 t -Y^fHKSii 

«. n^v>?a-^ai:fctt, 2atms^*fflt,\ 

2^ Ktf^XCCtt tmti? Zffi]&m 

l©i£j&§-5fl©#^*£. itt*7^(CBPbOifc 
30 «Y,0„ La ,0,1?© 3 al££Jl©a$tintC<fc*5i»3*f 

[0 07 6] (U— tf#tt) ^Hj(cJ;S**7Xiffl^!B) 
tc. 

[007 7] (^7^©i$£tt) CaO. MgOf© 

2 flB©r;u* >; ±3mitm<Dmmm.<Dm*L<<c ^h^t, 
40 ©^tt*^#<*#3n^.-h«tc. tf^xiffiismw 

©ffi;A*isns. 

[0 07 8] £/c. A 1 .0,®- 95£f&©3ffifi^;i->K: 

g^-r s c t tc ct o r Bute 1 ffi * >mmmk t mm 

[0 0 7 9] (^IN iS^-?{C<fc£5il8!14flO 

[0080] 1ivXO>&i&m2.-C K-^O h©— 9J«^ 
fi^tt©^MN i Sfc&^-££jj£U 02«:inT<i:^^ 

50 ii^^^m^M^tfiJ^^mSMC^mSst 



13 

tmxnt&mu i mttt&s&mtfimh < n*u m 
to o 8 i ] 04«. *mw<DN i&mmkHDjm'm 

mktt&tivZ, 2 BN i *M^F©-feJH*36. 3«N 

[OO82]0St5i5K:, N i K-^#5*tWc 

fi3^50~80mm. ifii&2 0 ~3 0 n m©1J-^ 
X#>6&££N*©N i m^e^&^jfA&Kttva- 

*rrs. H2©tt£tftH£tt. c©-bJHc^*nsNi« 
n i m<L* 3 isi±*Jittg^»-r a e 4 <t < . s^wtas 

[0083] (tt3akAj£E©Stii&) ttKtCjjt 0/c# 
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* [ 0 0 8 4 3 ##gW©*^fifcEtt. cn6©#7X£f?j 

[0 08 53 *«||©»**A»W4. SHe©fi£*«5 

10 [0 08 63 

[^ifetffl] JWT. *RCflaBS*#JWOT**«©*ttl© 

[0 08 73 *«W©— 30t©J^*©*lf «Sffl*9^ 

afiS«j©iffl^*ai~«4K:^-r. j^w^i^-cat 
jgu©i»wf*«BS-rs. 

[0 0883 

[an 

<20 



#^ 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 
























SiOj 


51 


48.5 


46 


43.5 


41 


36 


68 


70 


44 


48 


GeOj 






















PbO 


0.8 


0.8 


0.8 


0.8 


0.8 


0.8 










A1A 


13 


13 


13 


13 


13 


13 


10 


10 


16 


16 


Q*A 






















ZoO 


21 


21 


21 


21 


21 


21 




10 


24 


22 


HO, 


5.2 


5.2 


5.2 


5.2 


5.2 


5.2 


4 


4 


.4 


4 


NbiO, 






















lip 






















H&fl 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


K,0 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


MgO 














5 


5 


5 


3 


GbD 


5 


7.5 


10 


12.5 


15 


20 






3 


3 


ScA 






















Y A 






















LaA 






















Ni(ppm) 


1000 


ioooj 


1000 


loop 


1000 


1000 


1000 


1000 


1000 


1000 



[0089] 



50 [312 3 



(9) ^2 00 0-3 0 247 7 

15 16 



#^ 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 
























SiO, 


54 


50 


46 


42 


38 


54 


50 


46 


42 


38 


Gc0 2 






















PbO 


1 


1 


1 


1 


I 


1 


1 


1 


1 


1 


MA 


ft 


12 


16 


20 


24 


16 


16 


16 


16 


16 


GaA 






















ZnO 


18 


18 


18 


18 


18 


10 


14 


18 


22 


26 




3 


5 


5 


5 


5 


.5 


5 


5 


5 


5 


NbA 






















I^O 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


NajO 


0.5 


O.S 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.3 


K,0 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


MgO 






















CaO 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


YA 






















LaA 






















Ni(ppm) | 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


1000 
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17 18 



#^ 


21 


1 

22 


23 


24 


25 


26 


27 


28 


29 


30 


























50 


50 


50 


50 


50 


50 


40 


40 


40 


40 


OeO, 














13 


11 


9 


7 


PbO 


0.8 


0.8 


0.8 


0.8 


0.8 


0.8 


0.8 


0.8 


0.8 


0.8 




16 


14.4 


12.8 


11.2 


9.6 


8 


16 


16 


16 


16 






1.6 


3.2 


4.8. 


6.4 


8 










ZhO 


18 


18 


18 


18 


18 


18 


18 


18 


18 


18 


TiO^ 


5 


5 


5 


5 


5 


5 


3 


5 


7 


9 


Nb,O s 






















MP 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


NajO 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


K a O 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


MgO 






















CaO 


6 


6 


6 


6 


6 


6 


5 


5 


5 


5 


SrO 






















BaO 






















*A 






















MA 






















Ni(ppm) 


1000 


1000 


1000 


.1000 


1000 


1000 


1000 


1000 


1000 


1000 



[0 09 1 ] 



C«4] 
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19 20 





31 


32 


33 


34 


35 


36 


37 


38 


39 


40 
























SiO, 


50 


50 


50 


50 


46 


46 


46 


48 


48 


43 


GeOj 






















PbO 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


A^Q, 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


GaA 






















ZnO 


18 


18 


18 


18 


18 


18 


18 


18 


18 


18 


TiO a 


5 


5 


5 


3 


5 


5 


5 


5 


5 


5 
























up 
























0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 




3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


MgO 


3 






2 


2 












CaO 


3 


3 


3 


2 


-2 


5 


5 


5 


5 


5 


SiO 




3 




2 


2 










5 


BaO 






3 




4 












YA 












5 


5 


3 






LaA 


















3 


3 


Ni(ppm) 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


1000 



[009 2] 

mmm i j ^mm<D-mmmm mmnm i ) <d#7 

[009 3] *^h^XO*7^I|£fC*4S 
iO,, PbO. AhOi, ZnO. TiO,, Na 

,o. k,o. Mgo. caomvwatmmmzwmLtc 

«K-'f> h#r?*.*>N i OmitlOKDl 0 0 0 p pm£ 

c mm. 

frh2'C/m i n-2 0*C/m i n ©^ajietrftl^ 
U 1 0 0 0-C-ClB#ra«^Fb*'^XJ!^ttJ<D*^fcJ: 
J>*®#**x tffcf£. 2 "C/m i n - 2 0 'C/m 
i nO#iSig-C 1 5 0 0-1 600 Tig rM&SMSP 
L . imSfir 6 0-9 0 #ReG?fcS Ojgffit^fiS U /c 0 81ft 
ML,fc*7^IS««. 6 0 0-7 5 0°C(C^.ly/c^ 

[0094] #CC. #BiR#*£;MR#*Xtt&*#* 



i-r-smM^fcfccire 00 — 75 o°cr 1 oe#raffi 

30 J#U ^<Df£0. 5 *C/m i n -2*0111 i n©j$SrS 
iSiTMOfc. Mt/fc^W10mmX2 0mm 
x 2 « mnKD&tfrCifl OWL/. *88lJE£ 6 0 0 0 

[0 09 5 ] l5Ht{CL/rai*5<fcO*^2K:ieiS©**7^ 
ffiBS^2- 1 9tCOl^TtN i F-:f;*/5;**«iSt, 
/c. 

[0 09 6 ] i¥%$Mm ^fiSO/cN i ¥-zHH*xa> 
mytmmz. ftmtii&ifi l. 0 6 // m© Y A G U -If 

40 .fcO 1 1 0 0- 1 7 0 Onmg-CCDi&fiffiH^S'J/Ebfc 

[ 0 0 9 7 ] * /c. i^T^SJcsa-r^aisffl^cD^s 

^iS^S/ctf). #^*ifflj?£#-s|i . 2(co(,>r. #'-7* 

[0098] 
[«5] 



(12) ftffl 2000-302477 

21 22 





«52 






mm 

in re) 


(u m) 


5SX. 
.»* 

it* 








% 






1 






— 




1.1-1.7 


1.4 


1.0 




2 


He 


5 


— 




1.1-1.7 


1.4 


0.05 




3 


He 


10 






1.1-1.7 


1.4 


0.1 


1 • 


4 


He 


20 






1.1-1.7 


1-4 


1.0 




6 


He 


50 






1.1-1.7 


1.4 


•1.0 


2 


6 










1.1-1.7 


1.4 


1.0 


2 


7 


He 


10 




** 


1.1-1.7 


1.4 


0.1 


2 


8 


He . 


20 






1.1-1.7 


1.4 


1.0 . 


2 


9 


He 


50 






1.1-1.7 


1,4 


1.0 


2 


10 




100 






1.1-1.7 


1.4 


1.0 



*7X*SSi§T:tJCi*5b^4. [0101] 

[0 100]36tc. F-^->hatCcfcS^^S©»* [^6] 









- mm 

(m m) 


(u m) 


ah£*#i4* 
** 




11 


50 


1.1-1.7 


1.40 


0.1. 




12 


100 


1.1-1,7 


1.40 


0.2 




13 


500 


M-1.7 


1.40 


1.0 




14 


1000 


1.1-1.7 


. 1.40 


1.0 




16 


2000 


1.1-1.7. 


1.40 


0.8 




16 


3000 . 


1.1-1.7 


1.40 


0.6 




17 


5000 


1.1-1.7 


1.40 \ 


0.2 



[0102] mfrWMhfrttJ: 5 (c. mft&mt k-^ [0103] awe. n^^mmi^or^f} v±wm. 

hfi©g®©ffi&i. 5 0 0 p pm~ 1 0 0 0 p p m [0 10 4] 

TS.5CiW5. [SI 7] 



C13) 



23 



nm2 o oo 

24 



3 0247 7 















1-1 


18 




1.1^1.7 


I A 


1.0 


1 


19 


5 


1 . 1 — 1 .7 


1.4 


1 < 

1 .J 


2 


20 


7.5 


1.1 — 1.7 


1.4 


1.3 


3 


21 


10 


1.1-1.7 


1.4 


1.2 


4 


22 


12.5 


1.1-1.7 


1.4 


1.1 


5 


23 


15 


1.1-1.7 


1.4 


0.55 


6 


24 


20 . 


1.1-1.7 


1.4 


0.27 


6-1 


25 


25 


1.1-1.7 

- * 


1-4 


0.2 



[0105] * * [£|8 ] 



#9 X 




CaOttJfi 




Tx-Tg 


1-1 


26 




1210 


75.3 


1 


27 


5 


1480 


100.2 


2 


28 


7.5 


1465 


10S.3 


3 


29 


10 


1460 


113.2 


4 


30 


12.5 


1450 


120.2 


5 


" 31 


15 


1440 


125.0 


6 


32 


20 


1430 


147.0 


6-1 


33 


25 


1410 


177.0 



CO 10 6] &7 dC7r;~$~<i: 5tc % Tflti U±Sfflfi5c(cJ; 

i 2. 5*A%Moiit(i, (,>-rnkr;u 

[0107] cn«:*fL/T v r^*';±sfflfi£*n 5* 
)i>%mBStvitmymmzft i / 2 esse 2 0 *;u%ia 

1 /A tM&ticm&fZ. 
[0108]-*, $k8K.7jkLtcJz5lC#7X<Dmft& 

-Tg (^^xe^sa) ©ffl«m*aiEi:t««ia«jtcitjnT 

r;u#y±mf££ifjjn-r stitch. ^7x01$ 
Stt«&# ShSCi tfftfrZ. 
[0 10 9] (U— If^) ^fi5cLfc**7^^i£*2m 



30 m. fi$ 2 OmmK^JBffa. is&ffifcW^ U 4>'Cflft£ 1 . 

Ltc. >J-ffliJ<fc9 1. 0 6 ixmYAGl/— !fM2 0 0 m 
0 OmwCDtH^ff^nA:. C<DB$ 
omm&Wi\t\. A urn, UmtO. OUmOTT* 

*/c. /77^«^i~«4©**^^«^{*f5in 
[oiio] mmz&DT i Ozffl^^tt^p 

^Sfctf). T i 0,»^5*7^i^»f 2 7- 

3 o ic^xm^tm^n-otc $>m£m*ik9 ktk 

40 To &*JiHj£#-^2 7 - 1 tt. ifiJ&S^f 2 7 *S*H<t L» 

[0111] 
[jft9] 



ftffl 2000-302477 
26 









flSBR 

(pm) 


*<t*i*ft 

(>o) 




27-1 


34 


I 


Ll-l.7 


1.4 


0.2 


27 


35 


3 


Ll-l.7 


1,4 


0.5 


28 


36 


5 


U-1.7 


1.4 


1.0 


29 


37 


7 


1.1-1.7 


1.4 


1.0 


30 


38 


9 


1.1-1.7 


1.4 


0.7 



[0112] C<DiJ7*&<D&%mm.. T i O.ifflfiS 
£±t«:tf*:U T i 0,fi^55 **%WiatS^:i?: 

C 0 1 1 3 ] Htc. i OMf&<Dt§ 

finite u— tf <Dmm®)m&&m s n» t i oj^ 

4~7mol%©#7 Xffifig^r «^t^!l^*^ U < if 
[0114] ±i2tctefgU/c^*jJ:0*U— tf^tt«> 
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